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Efforts have been made to develop new catalytic
materials based on transition metals. Transition
metal complexes are often used in catalysis
because the metal center can take on multiple
oxidation states.1,2 Traditionally, these metal
complexes utilize rare metals like gold, platinum,
and palladium because of their ability to control the
properties of reactivity. Since these metals are
expensive, new metal complexes need to be
developed that are both inexpensive and functions
as efficient catalysts. To develop a more cost-
effective catalyst design, a focus was placed on the
synthesis of high-valent, first-row, transition metal
complexes. First-row transition metals have the
potential to form high-valent metal complexes which
are stabilized by coordinating with strong electron-
donating ligands. To this end, metal complexes
supported by a rigid CNC-pincer ligand,
CztBu(ImdtBu)2, were synthesized and characterized.
• The scaffolding of high-valent metal complexes are
electron-rich ligands.
• Imidazole base ligands have the potential to form
carbenes upon deprotonation.3
• Carbenes are of interest because of their strong electron
donating properties, a powerful catalytic feature.4
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• Synthesize ligand and make 
more precursor (Scheme 1)
• Produce more modified 
ligand (Scheme 2)
• Synthesize metal complex 
using different first-row 
transition metal salts 
(Scheme 3)
• Obtain crystal structures 
and begin reactivity studies 
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• CNC CztBu(ImdtBu)2 pincer Ligand has been 
synthesized successfully (Scheme 1).
• Ligand had been successfully modified 
through alkylation (Scheme 2).
• Installing electron donating groups likely 
increases carbene activity
• Carbene formed after deprotonation with 3 
equivalences of lithium diisopropylamide
(LDA)
• The Fe complex has been synthesized 
successfully (Scheme 3).
• Red reaction turns intro a blue product after 
workup
• Suggestive of solvent binding
• NMR shows some paramagnetic activity
Future Work
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Fig. 1: First and Second Generation Ligands
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Scheme 1: Synthesis of CNC CztBu(ImdtBu)2 Pincer Ligand
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Scheme 2: Ligand Modification
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Scheme 3: Synthesis of metal complex
